INTRODUCTION
The syntheses of acyclic and cyclic nitrones are considered as intermediary molecules for the preparation of therapeutic products [1] [2] [3] [4] because of their easiness preparation which are more stable and reactive than other compounds containing C=N group [5] . They have an effect of carbonyl group and exhibit geometric isomerism [6] . They also contribute well in 1,3-dipolar cycloaddition reactions, nucleophilic additions and synthetic utility [7] . Previous work also showed that the nitrones was used as spin traps, antioxidants in biological systems and antibacterial [8] .
The method for synthesis of nitrone was selected according to chemical structure of nitrone which is synthesized, chemical and physical properties of initial substances, the catalyst and the solvent or reactions conditions that will be affected in the course of interaction in addition by Torssell et al. [4] and Coutts et al. [9] . The general synthetic method of the acyclic nitrones was from the condensation reaction between the N-substituted hydroxylamine and aldehyde that is used as a direct synthetic method of many acyclic nitrones [4, 6, 10] .
2-thiophene carboxaldehyde 98 % (Fluka), 5-nitro-2-thiophene carboxaldehyde 98 % (Fluka), 4-nitophenol (Fluka), 4-chloro nitro benzene m.p. 78 °C (lit. 80-83 °C) and 4-bromo nitrobenzene m.p. 122 °C (lit. 124-126 °C) were prepared according the method of nitration of aromatic cycle [11] using chlorobenzene (Merck) and bromobenzene (Merck) respectively. Ammonium chloride (BDH), zinc dust (Prolabo) were purchased from market.
IR spectra were measured with a FTIR-8300 Shimadzu.
1
H and 13 C NMR spectra were obtained in CDCl 3 solution at 300 MHz with a Bruker Nanobay. Melting points were measured on traditional methods and are uncorrected.
Preparation of nitrone
Preparation of β β β β β-phenylhydroxylamine: To a magnetically stirred solution of nitrobenzene (12.5 g, 0.101 mol) in aqueous solution of ammonium chloride (6.25 g, 0.126 mol) was added zinc dust partly (14.25 g, 21.79 mmol). The reaction mixture was stirred at 60-65 °C for 15 min after the stir was completed for another 15 min without heating. At this time, the reaction mixture was filtered and then was extracted with diethyl ether. Also, diethyl ether was evaporated on a rotary evaporator that gave a yellow crystalline solid. Recrystallization of this solid from petroleum ether (40-60°) gave (7.56 g) colourless needles crystalline of β-phenyl-hydroxylamine [12] .
Preparation of 4-R′ ′ ′ ′ ′-phenylhydroxylamine: To a magnetically stirred solution of 4-R′-nitrobenzene (12.5 g, 10.1 mmol) in alcoholic solution (ethanol) of ammonium chloride (1 g, 18.6 mmol) was added zinc dust partly (4.5 g, 68.8 mmol). The reaction mixture was stirred at a cold (12-16 °C) for 2h. At this time the reaction mixture filtered. The filtrate was used directly for the second stage of the synthesis of α-(2-thiophyl)-N-(4-R′-phenyl)nitrone. α α α α α-(2-Thiophenyl)-N-phenyl nitrone (4a): A mixture of β-phenylhydroxylamine (3 g, 27.4 mmol) in (40 mL) of absolute ethanol and 2-thiophene carboxaldehyde (3.08 g, 27.4 mmol) in (50 mL) of ethanol was refluxed for 3 h leaving the mixture under room temperature for the whole night. Evaporation of solvent on the rotary evaporator gave brown oil, which was triturated with petroleum ether (60-80°) to give crystals. Recrystallization from buthanol gave pistachio green crystals. 
RESULTS AND DISCUSSION
In this study, we have studied the efficacy of the presence of thiophene ring in the acyclic nitrone molecular, that we have prepared six types of acyclic nitrones 4 which contained a heterocyclic ring [11, 13] of thiophene by the condensation of the β-phenyl-hydroxyl-amine derivatives 2 and the commercially available 5-R-2-thiophene carboxaldehyde 3. Before that one, we have prepared β-phenylhydroxylamine derivatives by the reduction of 4-R′-nitrobenzene 1 with zinc dust in aqueous or alcoholic solution of ammonium chloride NH 4 Cl (the weak acid) to count of substituent R′ [4, 12] without making it under the nitrogen gas and to take in the consideration of the instability of β-phenyl hydroxylamine derivatives [3] that we have achieved the synthesis of β-phenylhydroxylamine and the condensation reaction successively. All that were clarified in Scheme-I [13] , substituents and yield were illustrated in Table- The reactivity of the condensation of the N-substituted hydroxylamine (4-R′-phenylhydroxylamine) and aldehyde (5-R-2-thiophenecarboxaldehyde) in boiling ethanol as a polar protic solvent to produce nitrones [α-(5-(R)-2-thiophyl)-N-(4-R′)phenyl nitrone] depended on the nucleophilicity of 4-R′-phenylhydroxylamine or the electrophilicity of 5-R-2-thiophene carboxaldehyde and also the effect of the substituents (electron-donating or withdrawing) on the aromatic rings. The electron donating substituent located in the 4-position of benzene nucleus imposes a positive mesomeric depending on the electro-negativity of -OH, -Cl and -Br which is diminishing as well as the reaction solvent is a polar protic solvent, the basicity of the molecular entity (4-R′-phenylhydroxylamine) is decreased respectively for these substituents this means that the nucleophilicity strength of this molecular entity was best in the state of bromo the less electro negativity resulting in the best and acceptable yield ( Table-1 ). The other hand, the presence of the methyl group (electron-donating) located at the 5-position of the thiophene ring of the aldehyde reactive (5-R-2-thiophene carboxaldehyde) imposes a positive mesomeric effect on contrary to the nitro group which imposes a negative mesomeric effect, it was expected that the reactivity of the reaction was better in the case of nitro group than methyl group but the high electro negativity of the nitrogen atom in nitro group (electron-withdrawing) in compared the carbon atom of methyl made us conclude that the basicity of 5-nitro-2-thiophene carboxaldehyde in a polar protic solvent was better than 5-methyl-2-thiophene carboxaldehyde which indicates that the electophilicity strength of the molecular entity (5-R-2-thiophenecarboxaldehyde) is greater in the state of methyl group that justifies the high value of yield.
Infrared and 1 H NMR spectra: The infrared spectra of the synthesized nitrones characteristic an absorption bands of the (N→O) group and (C=N) group and their stretching are listed in Table- 1. which according to results of precedent study [14, 15] about α,N-diphenylnitrone that the (N→O) stretching frequencies were assigned to, respectively, 1088 and 1172 cm Antibacterial and antifungal activities: To uncover the biological properties of the synthesized nitrones 4, we have Table-3 . These nitrones exhibited a good activity despite their small quantity per disc. The molecule α-2-thiophyl-N-phenyl nitrone (4a) ( Table-3 ) is active against both F.o. albedinis fungus and S. enterica bacteria Gram-negative, which remainder stable in the presence of methyl group located in the 5-position of the thiophene nucleus (4b) against F.o. albedinis and S. aureus bacteria Gram-positive, while exist bromo group located in the 4-position of the benzene nucleus (4f) the 4-position of the benzene nucleus of this molecule was increased against F.o. albedinis. When hydroxyl group was located in the 4-position of the benzene nucleus (4d), the activity was best against B. substilis bacteria Gram-positive (16 mm, 11 mm clear); medium against both M. ramannianus fungus and S. enterica; that is quite active against E. coli bacteria Gram-negative. The presence of nitro group in the 5-position of the thiophene nucleus (4c), the activity of this compound was best against M. ramannianus and feeble against both B. substilis and S. enteric. To find out that the activity of the compound (4a) was improved by the withdrawing group than the donor group located in the 5-position of the thiophene nucleus whilst the hydroxyl and bromo groups (donor group) located in the 4-position of the benzene nucleus increased this activity. Thus, we find that these compounds have shown equally effective towards selected bacteria and fungi.
Conclusion
In conclusion, the successful preparation of α-(5-(R)-2-thiophyl)-N-(4-R′) phenyl nitrone as an acyclic nitrones possess heterocyclic ring of thiophene, that was confirmed by the IR spectrum, 1 H NMR and 13 C NMR spectrum of the synthesized compounds. On the other hand this nitrones obvious an activity in opposition to certain microbe chosen (bacteria and fungus).
Further the preparation of other acyclic nitrones and their activity are currently underway in our laboratory. 
